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1020000087121 ^^ 'U^}: 2001/11/9 

4-(t:lAl<i>i^Ti|l^^)-2-Dfl^-6-(5l-5l--(c]iJll^6Vtilii)>iEl^)-4H-5q?^ (o]sr> 
KM o]^ ■9r^n]Mr i^^H -B-7l^7l^^dt^l- ^ n ;^lS«J-i^ofl 

S. 5 

-6-71 ^7l ^%ih^> , 4-( Cl A] 61-i^Dfl ^ ^ )-2-i:^l l-6-( 2}-Sl~( Cl i^l ^ci>Dl h:.)^^ ^ )-4H- 

^^^^^lls.. 
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1020000087121 '^7.}: 2001/11/9 

■^7]^7]^^^7} ^ n {Organic electro- luminescent device and 

the preparation thereof} 

£ 4^ ^ ^A]<^1 2'Hl ^^Ji -B-^l ^7m^4i;^>^ ^^1- M-E]- 

£ 7^ ^ ^aHI 4o|1 o^t!: ^-i^ '^7]^7]^^±7MA^ 4-(t:lAld]-i^ 

^l€^)-2-oll^-6-#Sel^-9-<^l^)-4H-3l?4- ^ 2,6-til::^-(2-(5-(t:^-^^«iHi^) 

38-6 



1020000087121 ^^ "U^}: 2001/11/9 

^^^^E^ Uj-Efi^ nsflS. 

5. 10^ ^ ^^S^ ^X\c^] 6^] ^^-n-7l^7l^^4i^|-Sl ^^-^^-^ 

£^ ^^d* neflS. 



100 : ■^7]^7]^^^7]- 110 : ±.^>7l:^ 

120 : ""^^ (ITO 130 : 1 ^^f' 

150 : -^-71^- 151 : 

152 : ^^^^^ 153 : ^^f^ 

154 : ^>^>^^^ 155 : ^^W^^ 

160: ^1 2 ^<^%^ 190 : 

200, 300, 400, 500, 600 : ^7]^7]^^^7]- 
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1020000087121 #^ ^^^l-: 2001/11/9 

<i9> ^ -^71^7] ^^(Electroluminescence, EL)i;^> ^ n ^12:1J-'^<H] 

^tb ^^^11*>7ll^ ^S.^ (^>/5-condensed) DCM (4-(c]a1o> 

<2o> 0.7^^ ^^^^ l-o] ^71^^^ M-Hi-ifl^ ^^1-^* 

<2i> -B-7l^7l^^4i^>^ 1987id TangS] ^^o]^ jL^, ^ ^elCfull 
color), ^-1^^^^<^1 7>^tb nl^l-efloloilo^ -§--§-.^5. <^^7> 

S« 7M ^^tb RGBCRed Green Blue)^^^'©] ojc^. 

^l^^^)'^^^!^ (oj^l- Alq3 S. n^^) ^ ^:^i^(h0St)<^l 7\]d^^ 

(guest )^ DCM (*>7l 5|-«b^ 1)^ -B-S^l i = 3X)^(porphyrin)2l- ^^ 
^ ^^1-^^ ^ wt% £^ ^>7lu|- ^^#0.^ ^#^1- 

o. oj-g-s]-^ o;^cf (4c(p/. /%j.5, /.er^. 69, 2959(1996), /b/d, 65, 

2124(1994) #2:). 
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^ 'U^}: 2001/11/9 



<23> i] 




<24> Y. Hamada DCJ(^>7l ^tj-^ 2)* oj-g-tb ^>^>oil>H ^^y]^ 

^ i^Br>c^ ;^>^^ ^^^W ^-2-14 ^^SS-^El ^^B.S. ^^I^^It'^ 
^Ir-a- "^^M-S: S.^^ (emitting assist dopant, EA) S. Rubrene^ 

A].-g-^H ^^s^si ^•o] ^ji^> x\s. *>^-^m- 

2^^(NTSC 0.67, 0.33)^ ^^1 ^^V^cf (Appl . Phys. 

Lett., 75, 1682(1999)). 

<25> [^^^ 2] 




38-9 



1020000087121 



^^ «a^>: 2001/11/9 



<26> -B-7l^7l '^y] Alq3 ^- J:>iM<^l DCM 

Si #7>«^1 icl-ei-Ai 590nm-650nm^ ^^5. <5l^*> 

<27> ^:9-5|-;^o^ ol^g-^^i-cHl V. Bulovic (Chem. Phys. Lett., 

287(1998)455) DCJS^ ^^^^ ^^SL4(Polarization effects)^!! 

^o.^ ^7> ^ dipole moment^*^! 

;g-irj.^v ol^Cred shift) ^c^-ji ^ w> o^^cf, 

<28> DCM 5.^MS1 ^S. ^^m^^ ^^JL#S1 

^ ^S.'^l^l interact ion)<>ll 7]^^ ^^S. ^S. 

^^(concentration quenching)^^. ^ '^'^^^ 9X^. ^-^l-^i 
# A]7l7l #S.Elci jiE|(julolidin ring)<^l '^1^7l# iE.<a*><^ 

DCJT(*>7l s^^^ 3)1- ^^^*>^cf iProc.^d internal. Sym. Chem. Functional 
Dyes, 1992, 536. ^2:). 
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%:^ ^^>: 2001/11/9 



<30> C. H. Chen -^^ JL^^ ^1^71* cflAiB^]-*^^ simCDCJP). <Hl 

l(DCJTE), t-¥-l(DCJPB), i^lAl^(DCJTE)7ls|- a] ^c1-(^>7] 

^^^^ 4). o] ^6\]A^ ^^Jl# ^^^^ 7>^ -f^tb DCJTB ^ ^^-^ 

615nm^ (MacromoJ. Symp. 125, 

49(1997), US patent number 5,908,581%!-^). 

<3i> [^^^ 41 




38-11 




1020000087121 



^^ 2001/11/9 



<32> C. H. Chen tflAi5>c^ S^^s^H DCTJB 

^^^^S. DCJTI (^1-71 5)* %^^*><^ ^iltb 7>^o.^ 

DCJTI^ DCm^ ^-B: 615nm 2^ ^i^S^^ <^c^ 

0.14 o>3i^7>;^] -g;^! (Thin Solid Films 36^, 327(2000) 

<33> 5] 



-B-3E^11- £^*f^ ^J-'^^^M £^M2l ^£^7H1 Alq3^>^2l 

(peak:524 nm)^ ^4i3r>ji ^^ ^^o] ^7]-£)o1 600-650 nm ^ 




<34> 



^^tb <^1^1^>^1 ^Ki- ^ ^s^^ ^^-^^^^ AlqS ^^^o^l DCM 
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^1020000087121 '^^7.}: 2001/11/9 

^ £.^^^1=1- ^^ ^S.S^ NTSC (National Television System Committee)^^ 

ji^s. ^^ ccie: 0.67,0.33) ^ 9X^ -n-7i^7i^^:t;^i- ^ n ^1 

<36> ^ ^^^>j[L ^-^^o] :^^^}x^, jl^sls] ^^^^ x^^- 



1- ^^1-* S^tb -^71^51- oj:^ ^ i^^H <^1^^^ -^71^71 

<38> 6] 




<39> ^>7l ^<H]A-1, 0, S. CH2 £^ MR (^7lA-l, ^^^'^^^0.7]) , Rl ^ R2 ^ ^ 

Bl(ring)i^ 3^1- 2-(cl<a:^o>nli^)Eloil^ ^Bl(ring)# ^fe -§"g- Jl 

(fused ring)* M-E^-'^cf. 
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1020000087121 ^^ 'U^}: 2001/11/9 

<40> ^7] 1 ^ t}7] ^^-^ 7 vflx] 10 o.^ S7lSl^ 2)- 

<41> [^^^ 7] 




<42> [^t)-^ 8] 
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^^ 2001/11/9 



<44> m-^^ 10] 




<45> sj-tj-^ 7 vfl^l lO^^H^i, 

<46> 0, S, CH2 SE^ NR (R^ ^-1^ '^^71); Yi. Y2, Y3 ^ Y4 ^ H 

OH; m, n. o ^ ^-^^ 1 ifl^l 20 ^Ho^ 
<47> 3 ^ ^t)-^ 5 <^lAi^ Yi 4 Ys^ -CH2CH2-, m+oSl ^o] Qd^A^ 

2S\ ^^S. JLE]^ 6]-tf|oljL. Y2 ^ Y4 ^ -CH2CH2 -, n+p^ ^o] 06\]X\ 2^ 
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^ ^;^>: 2001/11/9 



<48> ^7]^7]^%±7]-^ <y=^(110). -B-7lf^(150) ^ ^^(190)0] 

7>^iJi $x^^, -^71^-^ a^/^ ^^^] ^^f-deo)*^! 

<49> ^ ^t^^ ^^>7l^(110)Sl ^:^oil *^c]=^(120)^ ^^^^Vfe ^^1;^^^^ ''^^ 

(120)^ ^l-^ofl ^^7l 2|-*h^ 6^ ^Sl- sl-^l-^ if-^>^ -B-7]#(150)^ 

^^^^171^ ^ ^^^^ -B-7l^(150)Sl ^^^^>^ o]^ 

-H-7l^7l#^^^>Sl 6S] 
-B-7]f^<^l 50 % o]^l-o^ ^o] i3>^^^l-cf. a*!: ^7] 

£^^l7l^ ^o] vi^^^yv^, 
<5o> M. ^t^^ ^ ^i^oi] oj-s. -B-7l^7l^^^^>» if-s>^ ^^^#efl 

•^1 £^ ^ ^Islt!- «c}-^^ ^>-§-^>^ s.^^ EL ^;^>7> 

n^^^sjol^r^-. SEtb ^^^"^ 7>^ 

A>-g-i5:>c^ ELiii^VSl A^>^^ ^-i: ^ 9X^. ELdt^>«^l ^^H^^ AlqSl- ^^i^ 
S. ^ ^^E.B\ Tang<^] ^«fl ^Hl^l ^^f. (J. Appl . Phys., 

75, 3610(1989); U. S. Pat. No. 4,769.292). 

38-16 



^1020000087121 ^^ ^^j-: 2001/11/9 

<52> £:^E^A^ ^^<g^l- -a^^V^ 7}^ «^:e.7J (HOMO^ LUMO 

A}o]3^ oflui;^! «fl^^m <^m^l» ^^^S. w>^^ ^ojcf. 

£^Eo^ «J^^<^1 ^<^><^>^ tbcf. ^ ^^^S^ m-^^ ^^^^ 

^Sj-^J-^S. o]^^}c^ «H:E.7^o1 ^a^^:^^ ^4^^^ 

(Chem. Phys. Lett., 287(1998)455, J. Am. Chem. Soc. 1996, 118, 12950 

polarizabilitis)# 7>^ ^ ^^^^j- S.^S( large dipole moments)^ M-B}ifl^ 
^>-§-*>^^-. 

<53> ^ ^ ^^<H1 SiSfl A>-g.5l^ sl-^l-*^ ^«]-^ 6S] 

^ ^71] (acceptor S^^fe 271]^ ^7fl (donor )-^^* i 
^^>^ e (hyper polarizabilitis)^ 7}^ 

^7i]-HV7fl-^7fl(DAD)^2:o]rV. a}-2}A-1 ^ ^t^oil^i^ DAD^S^ 
^^1-^^ ^>-g-^H :n.^^^ 2^^^^(NTSC a^AA^^: o.67, 0.33)^ ^ 

<54> ^ ^^<^lAi A>-g-S|^ DCM -e-S^l^^ <^M17>^1 

7>^ ^ -y:^^ DCJTB DCJTI s^- tiling t>11 ^^7]^ ^ 
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1020000087121 



^ 'U^}: 2001/11/9 



'^=^(120)71^, ^^flfe ^^ ^^^i-^^ <y=^ ^ofl 

^^'^7]%a50), ^^>1- ^^U^Vfe #^(190)olc1-. >^7l -a-7l#2l 

«<}-^l*H ^nV 0>U|H^- ^^>5q. ^^o^ ^1-^ 

<56> ^ ^t^ci] oj:^ a^xq ^^1-^^ Alq Si\- S-^^B. 

^^1 <i^^^7ll- A>^^>o^ ^^^^^ *^><^ ^1:7] £ frj-JI, PVK ^ ^ 

^ Ji^^> -g-^^ ^i^s^tb ^ «i- 
^711- ^IStbcf. 

<57> ^ <^^A]o^lcilx^ A>-g-^ a^A^ 3^^JE# s]-7l 11 ^ 12 

<58> [^^^ m 
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1020000087121 



%^ 'U^}: 2001/11/9 



<59> 12] 




<6i> ^^aHI l: IT0(120)/ PVK-RED-PBD(150) /Al(190)^ -^71 7] Mj-:a-^^> 

<62> ^ ^Ajo^loil -B-7l^7l^^^^^>^ ^issf^* ^-^tl: £ 21- ^Jls:>cx^ 

<63> -g-nfloll Jl^>^>sl 5:>iE §e](N-ti]^7>w>#)(PVK) 

■%r 70wt%, 2-(4-ti]2l]^^)-5-(4-El^£]-^^3J)l^)l,3,4-^A>c1<il-#(PBD)l- 25wt% 
^aj^H ^^1^ DCM -B-:£^1<?1 (2,6-til>i-(2-(5-(-t:^^^<iHiL)3Jll^)wl 

. ^)-4H-^f3:-4-<a2l^)SS^i^i4<^l:^l(DADB) 5wt%«- 20mg/ml ^S^S. ^]2i^'^ 
^. 
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^1020000087121 ^^ 'U^}: 2001/11/9 

<64> ^•fl^€ iTo ^^(120) ^^f^ -§-^^ ^^^^^ 

(lOOOrpm, 30sec)-^S. 30 - lOOnmS. SXtb ^ ^^-2-^<^l^i ^^^sls^><^ -§-°ll» 
^]7]^^ (100£, 1 A]^) ^xqo^ :[i^^> ^v:^^(i50)^ ^^^^mi^. 
<65> o] o]o)l loonm ol^a-^ Al ^ ^^^^^h'S riiSjE^^ ^ 

<66> oja]- ^o] ^Ajc^i i6\] ttj-e). di^Hl^i £^:^(DADB)s] ^s. ^s[o\] 

<67> -^.A]c^] 2: IT0(120) /PED0T(151)/PVK-RED-PBD(153)) /A1(19Q)^ -fr7l?^7lM}- 

<68> ^ ^Ajoflo:) -B-7l^7l^^:t^>^ ^-^^ £ 4» %JL^■c^ 

<69> ITO ^^(120)^0)] #el<Hl^^t:l^AlEl^^(o]srl- PEDOT e}- ^)^5n 

^ 3000 rpm 30 sec :ii^^^*><^ 100-200 nm S. ^3L^ ^ ^^±^<^]^^ ^ 
(100 1 Al^)5:>c^ -g-ufl^ ^ITI^H ^^^'af' ^i-mi51)# ^^Sinf. 

PVKl- 70wt%, PBD 20wt%, S^J^^l DADB 5wt%# 20mg/ml 

§tilsl-5^tq-. ^tilt!: -§-^^ lOOOrpm. 30secS. i:^^^ t!" ^ ^^.2-^ 
(lOOiE, lA]^)oflA^ -g-nfll- ^]7]t}<:^ ^V:g.^(153)^ ;^12:^>^C]-. o] 

38-20 



^1020000087121 #^ ^^]-: 2001/11/9 

lOOnm o]^^ Al^ ^i^^^^!"^ ^^^^^ ^cJ-'^-^S. 

7^ -§-^(190)-$: ^^^n^ ■^7]^7m%±.^m 

<70> ^aHI 3: IT0(120)/ TPD(152) /A1q-RED(153) /A1q(154) /A1(190)^ -^7l?^ 

(llO)^Hl <a=^(120), ^^f^(150), ^-^(190)01 ^^Ho.s. 2^^^ 

S., ^^1^ -^711- ^^^^^(150)01 ^^^4.^.(152)2}. ^^f^(153), 
(154)^5. 2%- o]^o^ ^^1- o]^jL o^v^^ ^6\] 
<72> ^7^]^ <y=^o.^A^ IXO ^^(120)^<^1 ^^^#(152)0.^ N, N-cl5ll^ 

-N,N-Hl>i(3-o()l5n^)-l,l-«l^^-4,4-c^o>ul(ol^> TPDS '^^)-^ 

#2}-^>^4. o]v^o^ wvn^ 50nm, 0.1 ?? 0.4 nm/s ^S. 

M AlqSl- 95wt%S S-^m DADB» 5wt%^ ^J^S. ^^^^ 

(co-evaporation)sr>^r:}-. o]i41 ^^^^ ^^1^ 50nm oj^cf. c,]^ ^^#(153) 
^ ^7}^^%^ (154) lOnm ¥^1^ Alq3 ^^-^cf. <^]^ 

^S. lOOnm o]^^ Al ^^"^ ^^^^^^ ^^^^ ^cJ-^-^S. ^zT^It^^ ^ 
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^1020000087121 #^ 'U^}: 2001/11/9 

<74> ^aHI 4: IT0(120) /TPD(152) /A1q-RED(153) /A1q(154) /LiF(155) / 

AK190)^ ^7]^^7]^^^7]- 

<75> -^Alo^l 4d\] tt).^ ^7]^7]^^^7]-^ S. 6^ ^^£.58?- ^-^l 71^(110) ^<^] 

<y=^(120), -e-7l# ^W(150), ^^(190)ol ^^>2^ o.^ ^A^^ ^SS., 
^ ^^#(150)0] 152)2)- ^^^-(153), ^^>^^#(154), ^ 

^>^^#(155)-2.S. 3^ o].^o^ o]^ji oic^^ ^ojcf. 

<76> -f>«H, <a:^«?l ITO €^(120)^1 ^:?-o)l ^Alo^l 3<^l>H5q- ^^tb 
<^ ^^^^#(152), ^^21 ^^^(153) ^ ^^>^^f^(154) ^1-5]-^ 

o]:^ ^;^>^<y#( 155)^5.^1 LiF, AI2O3, Li203 1 xm ^^S. 

SJ^i^. 0.01 run/sec ^S-S. ^V^i^f. ^^-^S lOOnm o] 

Aj-o^ Al ^^-a- ^^^^^^ ^slEi^ #^^1^!^ -^71^7]^ 

<77> ol<4 ^Ajc^l -B-7l^7l^^^^>l- ^itlr^S* DCJ 

S^- DADB^ ^S. ^s|-oll 4^ ^ :£ yofl u|-E|-xfl^ 

4. 



<78> ^Aloj] 5: IT0(120) /CuPc(151)/TPD(152)/Ala-RED(153)/AlQ3(154)/ 

LiF(155) /Al(190)^ -^7] ?1 7m^^^]- ;tfl3: 

<79> ^ ^Ajc^lofl IC|.^ -B-7l^7l^%4l^>fe £ 8^ ^<^1 7]^ (110)^ 

ofl <a=^(120), -^7)1: ^%*(150), 190)0] ^^^^ t^^^, ^ 
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^1020000087121 #^ 'U^}: 2001/11/9 

-^711- ^^#(150)0] ^-g-^<a^(151). ^^^^4^^(152), ^^#(153), ^ 
^}^^f^(154) ^ ^;^>^ 'a #(155)21 o]^^ ^2:* oJ^-ZL ^cf^ ^'^Icf. 

<80> ITO ^^(120)^ Sl:S.Alo>ia-^e1( 

«^1*> CuPcHi- ^) 15nin5l '?>#$icf. PEDOTSi- ^^^f 

^^^^3:>c^ 'iV* SJcf. ^Al<:^l 4<HlAic4 ^<^^ iJ-'^o.s ^^^^^f^, ^ 

-5^ "0:^%-, ^^}^^%^, ^1-^* ^#5ii=f. lOOnm 

o]^S] Al ^^^^^^^ i5f|E^^ «^v^^ :f-^H 



<8i> ^aHI 6: IT0(120) /LiF(151) /PED0T(152) /TPD(153) /A1q-RED(154) 

/Ala3(155) /LiF(160) /AK190)^ -B-7l ?1 7l ^^^^1- ^]S^ 
<82> ^ -H-7l^7]^^^;^>^ £ 9^ ^'SS.^ ^^1 71:^(110) ^^^] 

«a=^(120). ^711- ^^#(150). -S-^( 190)^1 ^^V^o.^ ^^^^ o]^ 

^^#<^1 ^7>^ ^^^^ ^2:1- ti-i:^. lt)-5l-A-l ^7]^% 

^S^'lTO «a=^(120)^ ^-^<H1 ^ll^<a#(130), ^^^S^#(151). 
^^#(152), ^^^f^(153), ^:^>^^#(154), ^^V^S^ #(155) , ^12^<?1#(160) 
^ ^^(190)2] ^SS. <^1^<H^ 
<83> Di;?^^ ITO ^^(120) ^<H1 >111^<?^#^S LiF# Inm ^^^h «J- 

^o_s. ^^-^ ^^^^l^t^. ^^^*y#^5- PEDOT^ ^Alc^l 2<^l^isV 

WVn^o. nV^OJcf. ^7l ^A] ofl 4<HlAiaf ^<U^ «o^^^S. ^^^#(153), ^ 
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^1020000087121 ""^A'- 2001/11/9 

^>=T^4^#(154) ^ ^^>^*a#(155)^ o]^ ^12^<?!#^ ^ll^^f^ 

-4 lOOnm Al ^^^^ "l^^^^v 

^ ^3E)El^ iJ-'^-^S. ^f-Al^^ ^jxqo^ -a-7l^7l^^di;^>* ^>^^*>^t4. 

<84> <3=^(120)2|- ^^^SJ^(151) ^ ^:^]-^'a#(155)3l- ^^(160)A>olofl 

^1-* ^7>Al^ ^Cfl* 7>;5^^Cl.. 

<a-?l£ ^^^^ M-Ef^ ZlEfl^ojcf. 

<86> d\%<^^.^ >a^tb ^ ^^tl- ^^l^^l ^ £^<^1 

^o] oVqjl, ^tgo^ 7]^^ ^1..^^ ^<Hq-^1 xfl<HlAi a^ei 7>>^1 

A^%: A^n 31^ ^A<>\A. 
[^^^ Jl41 

<87> .^7]t!: ^ ^^^^l^i A>-§-5l^ ^^^^^ 'y=^ DAD 

^2:^ XM^S^ll-S- ^^:£(hyper polar izabi 1 ity)* M-Eftfl^^ c-\:^7j\ 

A A'% ^ DCJTB DCJTI ^4 ^sj-^-^s. o]^^ Jl^S.^ ^'^^ 

38-24 



1020000087121 ^^ "UA- 2001/11/9 

11 

( sl-^^ 6) 




(^7] ^oflA^, 0. S. CH2 S£^ NR (c«i7lA^, ^■1-^^^7l), Rj ^ ^ Jl 
2l(ring)if- 3^1- <^>^ £^ 2-(tq«^^^o>pli^)Elofli^ :a5l(ring)l- -§-g- Jl 

el (fused ring)* M-Bj-^cf.) 

21 

i^^^ 7) 
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X ^ 0, S, CH2 SE^ NR (R^ ^^7]); Yi, Y2, Y3 ^ Y4 ^ H 

OH; m, n. o ^ 1 20 

5E^ 3 ^ 5 <^l^i^ Yi ^ Ys^ -CH2CH2-. m+o^ 0<Hl^i 

2^1 <^>^<^lJl. Y2 ^ Y4 ^ -CH2CH2 n+p^ 0<^lAi 

[^^^IJ- 31 

^1 1 *J-<H1 ^<H^i. 

(5}-tj-Aj 8) 
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X ^ 0, S. CH2 NR (R^ ^-1^ ^^71); Yi, Yg, Y3 ^ Y4 ^ H 

Sfe OH; m, n, 0 ^ pfe 1 i^^l 20 

^^^1 3 ^ 5 Yi 52)- Ys^ -CH2CH2-. m+o^ ^o] 06\]a^ 

2^ ^^S. JIS)^ Y2 4 Y4 ^ -CH2CH2 n+p^ ^o] 06\]A^ 2^ 

[^^*^ 4] 

^1 1 *^<H1 9X<=>]^^, 
9) 
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X ^ 0, S, CH2 Sfe NR (R^ ^^71); Yi, Y2. Y3 ^ Y4 ^ H 

SE^ OH; m, n. 0 ^ 1 ^^1 20 a>o]o^ >g^; 

3 ^ 5 Yi 3). Y3^ -CH2CH2-, m+o^ 0^^^ 

22] JL^^ o>alo]ji, Y2 51)- Y4 ^ -CH2CH2-, n+p^ ^o] 06\]X] 2^ 

[^^^J- 5] 

^1 1 *J-<H1 ^o^A-l, 

^7] 6^ ^1-71 S|-4!-<?^ 10^ ^^^-^^ 2^1-^ -n-7l^7l^^^;=^|-. 

(^^^ 10) 
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Y,(CH^ /T—n .-—A (CH2).Yj 

Y3(CH2)^^ N-^^S"^ ^(CH2)pY4 



TT 



NC CN 



X 0, S, CH2 NR (R^ ^^-^ ^^7l); Yi, Y2, Y3 ^ Y4 ^ ^^-^ H 
OH; m, n, o ^ z^-z}- 1 xfl^l 20 ^}o]S] 

5E^ ^^A^ 3 ^ 5 <^1>H^ Yi 2). Ys^ -CH2CH2-. m+oS^ ^c,] o<Hl>H 

2^ ^^S. JL^^ o>T3lolji, Y2 ^ Y4 ^ -CH2CH2 -, n+p^ ^o] 0<^lAi 2^ 



6] 

^1 1 9X^^^, 

^7] -R-7l^7l^^^:t^l-^ <y=^(110), -B-7lf^(150) ^ ^^(190)0] ^^V^O.^ ^ 
7] 

38-29 



^1020000087121 ^^ "U^}: 2001/11/9 

^7] -^71^(150)0] ^^^^<y^(i5i), ^^^%f^(153)ol ^^V^o.^ ^ 

8] 

-R-7lf^(150)<5l ^^^^<yf^(151), ^^-^^^#(153), ^;^>^<a^(155)ol ^p^} 
^^S. o]^o]:^ ^^l-^S- •^7]^7]y^^^y^}. 

9] 

^1 1 ^1 6 *J-<^1 9X^^^, 

^7] -6-71^^(150)01 ^^^"^I^CISI), ^-^^^^(153). ^;^l-^^f^(154), ^7.} 
^*a#(155)ol ^^V^ ^SS. ol^ol^ ^^l-^S. -B-71^71 

101 

^1 1 afe ^1 6 ^<^^i. 

-^71 ^71^^(150)01 ^^^«a#(151), ^^^#€^(152). ^-^-^^^(153), 
^^f^(154). ^^V^S^f^(155)ol ^^V^o.^ ol^o^^ ^^1 

-^S. «:>^ -R-7l^7m^^:^>. 
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[^^^J- 111 

^1 10 ^J-o]] <^o]A\, 

^71 ^^^<af^(150)fi1 ^ -^7] ^:^}^<'^%-Q] ^^<^] ^<^%(m)o] 
12] 

^1 1 SE^ ^1 6 «J-<H1 $J<HA-1, 

^7] -^7)^(150)^ ^1 l^<?i^ ^/5£^ *>-¥-<^l ^] 2^olf^(160)<^l 

^ ^SS- oj^o^^ ^^J^S. -B-7l^7l^^^;^>. 

131 

^1 1 ^1 6 •sj-'Hl 

^7l <a=^(120)^ ITO( Indium Tin Oxide)<^] Jl, ^7] ^^(190)^ Al«y 
^S. •9r7]:^7]^^^7}. 

141 

^1 1 ^1 6 Si^H'H, 

^^7] ^-^^ 62] Sl-^l-o] ^V7] -H-7l^oll 50 % o]^].o^ S.^^ 
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[^^^J- 151 

16] 

^^1-71 110)^ -^J-^<^1 <y=^(i20)* ^-^^^v^ 
71^^(150)^ ^^^Ai^i^ ^ 

^^^^ -B-7l#(150)^ ^^^] ^^^*>^ 3£^^H ^1^^^ 

[^T^^J- 171 

^1 16 9X<^^^, 

^7] ''^^^^^^^]'=>W ^1 1^^#(130)* ^^^^m ^ ^71 -B-7l#o^ 

<^1^ ^1 2€9!f'(160)^ ^^^^m ^^11- <^1^<H^ ^ 

[^^%^ 181 

^1 16 «J-<H1 $i<H^i. 
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^1-71 <y:^^ ITOdndiuin Tin Oxide)<^lJl, ^7] A1<?1 ^^^-^S. 



191 

^1 16 9X'=>]^^, 

[^^IJ- 201 

^1 16 ^J-ofl 

211 
^1 16 «J-<H1 

{^i^^^ 221 

^1 16 «J-<^1 SI<>1A^, 
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23] 

^1 16 

24] 

^1 16 *j-<^l 
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IS. 1] 




Wavelength ( mn ) 



2] 
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[S. 31 



'at 
c 



111 
•a 

I 

CO 



o 
z 



-0.5 wt%(613nm) 
-2.0 wt%(623 nm) 
• 5.0 wt% (643 nm) 
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IS. 6] 




is. 7] 
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9] 

600 

^190 




Voltage (V) 
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